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REPLY  TO 
ATTENT I  ON  or 

NEDEO 


Honorable  Ella  T.  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

Inclosed  is  a  copy  of  the  Hartford  Reservoir  No>  3  Dam  Phase  1 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  1  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  asR 
that  you  keep  me  Informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner. 
Metropolitan  District,  Hartford,  Connecticut  06101. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program.  ^  ' 


As  stated 


Sincerely , 


^L-rounc 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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BRIEF  ASSESSMENT 


Hartford  Reservoir  No.  3  Dam  is  a  105-year  old  earth  embankment  approximately 
500  feet  long  with  a  maximum  height  of  about  41  feet.  The  dam  impounds  water  for  use 
at  the  power  generation  facilities  located  100  feet  downstream  of  Hartford  Reservoir  No. 
1  and  for  diversion  to  Hartford  Reservoir  No.  5  for  eventual  treatment  and  distribution  in 
the  City  of  Hartford  water  supply  system.  Normally,  surplus  water  from  Reservoir  No.  3 
discharges  through  the  spillway  and  flows  downstream  to  Reservoir  No.  1.  During  periods 
of  high  demand,  water  may  be  diverted  to  Reservoir  No.  5  by  means  of  a  20-inch  diameter 
pipe  and  an  open  channel  at  the  northern  end  of  the  reservoir. 

The  watershed  for  Hartford  Reservoir  No.  3  encompasses  a  0.5-square  mile  area  of 
forested,  mountainous  land.  The  normal  pool  reservoir  surface  area  is  approximately  28 
acres,  with  a  corresponding  storage  capacity  of  about  338  acre-feet.  The  maximum 
storage  capacity  of  the  reservoir  is  487  acre-feet.  Due  to  the  41-foot  height  of  the  dam, 
Hartford  Reservoir  No.  3  Dam  is  classified  in  the  "Intermediate"  size  category.  The 
potential  hazard  area  that  would  be  damaged  by  floodwaters  in  the  event  of  a  breaching 
of  the  dam  is  located  about  2  miles  downstream  of  Hartford  Reservoir  No.  3  Dam.  A  dam 
failure  would  result  in  excessive  property  damage  and  the  possible  loss  of  more  than  a  few 
lives  at  the  downstream  hazard  area.  Therefore,  the  dam  is  classified  in  the  "High" 
hazard  potential  category.  The  recommended  test  flood  for  an  "Intermediate"  size, 
"High"  hazard  dam  is  the  full  Probable  Maximum  Flood  (PMF). 

The  test  flood  peak  inflow  to  Hartford  Reservoir  No.  3  was  computed  as  1,370  cfs. 
The  routed  test  flood  outflow  of  1,235  cfs  overtops  the  embankment  by  0.2  feet.  The 
spillway  is  capable  of  discharging  946  cfs  prior  to  overtopping  of  the  embankment,  which 
is  about  77  percent  of  the  routed  test  flood  outflow.  The  spillway  is  capable  of  discharg¬ 
ing  one-half  of  the  PMF  with  approximately  1.7  feet  of  freeboard. 


On  the  date  of  the  inspection,  Hartford  Reservoir  No.  3  Dam  generally  appeared  to 
be  in  fair  condition.  However,  several  deficiencies  were  observed  during  the  inspection. 
A  wet  spot,  apparently  resulting  from  seepage  through  the  embankment,  extends  along  the 
downstream  toe  of  the  dam  for  a  50-foot  distance.  In  addition,  a  section  of  the  slope  has 
failed  above  the  wet  area,  leaving  a  one-foot  high  scarp  approximately  six  feet  above  the 
downstream  toe.  Due  to  this  condition,  the  dam  is  considered  to  be  in  poor  condition. 
Animal  burrow  holes  were  also  observed  in  the  downstream  face  of  the  dam.  Riprap  has 
been  displaced  from  the  upstream  slope  and  several  trees  are  growing  from  the  upstream 
face  of  the  embankment.. 

Within  one  year  after  receipt  of  this  Phase  I  inspection  report,  a  qualified  registered 
professional  engineer  should  be  retained  by  the  Owner  to:  (1)  investigate  the  source  of  the 
seepage  at  the  downstream  toe  and  recommend  a  method  of  seepage  control;  (2)  perform 
slope  stability  analyses  to  assess  the  need  for  stabilizing  the  embankment;  (3)  direct  the 
removal  of  trees  from  the  upstream  face  of  the  dam  and  from  the  vicinity  of  the 
downstream  toe;  and  (4)  design  and  direct  the  installation  of  upstream  controls  for  the 
high  and  low  level  outlet  pipes. 

In  addition,  the  Owner  should  implement  the  following  operation  and  maintenance 
procedures:  (1)  replace  the  missing  riprap  on  the  upstream  face  of  the  embankment;  (2) 
backfill  the  animal  burrows  in  the  downstream  face  of  the  dam;  (3)  develop  a  formal 
surveillance  and  flood  warning  plan;  and  (4)  institute  a  program  of  annual  periodic 
technical  inspection.  Within  90  days,  the  Owner  should  begin  to  monitor  the  area  of  slope 
failure  at  the  downstream  toe  for  further  movement  and  continue  monitoring  until  the 
condition  is  corrected. 
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Thl«  PhMe  1  Znspectloa  Report  on  Hartford  Reservoir  No.  3  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  aenbera*  In  our 
opinion,  the  reported  findings,  conclusions,  and  recouaendatlons  are 
conslatent  with  the  Recoenended  Cuidellnee  for  Safety  Inspection  of 
Dans,  and  with  good  engineering  Judgnent  and  practice,  and  la  hereby 
submitted  for  approval. 
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CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


RICHARD  DIBUONO,  MEMBER 
Water  Control  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  CHAIRMAN 

Geotechnical  Enqineering  Branch 

Engineering  Division 


APnUlVAL  RBCOMMEMDED: 


Chief,  InflBasrlag  Dlvlsloa 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of 
theses  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability  and 
safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test 
flood  is  based  on  the  estimated  "Probable  Maximum  Flood”  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the  test 
flood  should  not  be  interpreted  as  necessarily  posing  a  highly  inadeguate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other 
items  which  may  be  needed  to  minimize  trespass  and  provide  greater  security  for 
the  facility  and  safety  to  the  public.  An  evaluation  of  the  project  for  compliance 
with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
HARTFORD  RESERVOIR  NO.  3  DAM 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  National  Dam  Inspection  Act  (Public  L.aw  92-367),  passed  by 
Congress  on  August  8,  1972,  authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  the  National  Program  for  Inspection  of  Dams  throughout  the  United 
States.  Responsibility  for  supervising  inspection  of  dams  in  the  New  England  Region  has 
been  assigned  to  the  New  England  Division  of  the  Army  Corps  of  Engineers. 

O'Brien  £a  Gere  Engineers,  Inc.  has  been  retained  by  the  New  I'ngland  Division 
to  inspect  and  report  on  selected  non-federal  dams  in  the  State  of  Connecticut. 
Authorization  and  Notice  to  Proceed  were  issued  to  O'Brien  &  Gere  by  a  letter  dated 
November  6,  1979  and  signed  by  Col.  V/illiam  E.  Hodgson,  Jr.  Contract  No.  DACVV  33-80- 
C-0014  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose.  The  purpose  of  performing  technical  inspection  and  evaluation  of 
non-federal  darns  is  to; 

1.  Identify  conditions  which  threaten  public  safety  and  make  the  Owner  aware 
of  any  deficiencies  to  permit  him  to  correct  them  in  a  timely  manner. 

2.  Encourage  and  prepare  the  State  to  initiate  an  effective  dam  safety 
program  for  non-federal  dams  as  soon  as  possible. 

3.  Update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project  (Information  with  regard  to  ttiis  dam  was  obtained  from  the 
Hartford  Metropolitan  (District) 

a.  Location,  llartford  Reservoir  No.  3  is  located  on  an  unnamed  tributary  of 
Spice  Brook  in  the  Town  of  West  Hartford,  Connecticut.  To  illustrate  the  location, 
portions  of  two  USGS  maps  entitled  "Avon,  Cann."  and  "Now  Britain,  Conn."  have  been 
included  as  Figure  1  on  page  vi  of  this  report.  USGS  reference  coordinates  for  this  site 
are  N  41°45.2'  and  W  12°kl.b\ 

Dutflow  from  Reservoir  No.  3  rtormally  flows  ttirough  an  open  channel  to 
Hartford  Reservoir  No.  I,  located  approximately  1.1  miles  to  the  southeast  of  Reservoir 
No.  3.  Discharge  from  Hartford  R«;servoir  No.  1  flows  into  Spice  Brook  which  outlets  into 
Trout  Brook  about  4,000  feet  downstream  of  Hartford  Reservoir  No.  1.  Trout  Brook 
discharges  into  the  South  Ffranch  of  Park  River  about  8  miles  downstream  of  Hartford 
Reservoir  No.  1. 
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The  initial  flood  impact  area  consists  of  several  residences  located 
approximately  2,000  feet  downstream  of  Hartford  Reservoir  No.  1  Dam.  Many  other 
residential  flood  impact  areas  are  located  in  the  ensuing  miles  along  Trout  Brook. 

b.  Description  of  Dam  and  Appurtenances.  Hartford  Reservoir  No.  3  Dam  is 
located  at  the  southern  end  of  the  impoundment  and  consists  of  an  earth  embankment, 
approximately  500  feet  long  with  a  maximum  height  of  41  feet.  The  embankment  has  the 
following  major  features: 

1.  The  upstream  face  of  the  embankment  is  built  on  a  slope  of  approximately 
1.5H:1V  and  it  is  protected  with  small  stone  riprap  from  an  unknown  depth  below  the 
normal  pool  elevation  to  about  2  feet  above  the  normal  pool  surface.  The  remaining 
portion  of  the  upstream  face  above  the  riprap  protection  is  covered  with  grass. 

2.  The  crest  of  the  dam  is  approximately  24  feet  wide  and  it  is  4.8  feet  above 
the  spillway  crest  elevation.  A  15-foot  wide  paved  roadway,  lined  with  large  boulders  on 
both  sides,  has  been  constructed  along  the  entire  length  of  the  dam  crest. 

3.  The  downstream  embankment  face  is  grass-covered  and  built  on  a  slope  of 
approximately  2.5H:1V. 

A  section  drawing  and  several  photos  of  the  features  described  above  have 
been  included  in  Appendix  B  and  Appendix  C,  respectively. 

The  primary  spillway  is  located  afiproximately  700  feet  north  of  the  dam  on 
the  eastern  shore  of  the  reservoir.  No  control  device  exists  at  the  spillway  inlet; 
however,  a  very  shallow  weir  extends  across  the  25-foot  wide  spillway  channel, 
approximately  100  feet  downstream  of  the  reservoir. 

Outlet  v/orks  are  available  at  the  site  vyhich  may  be  used  to  lower  or  drain 
the  reservoir  or  provide  a  means  for  discharging  water  to  an  open  channel  for  flow  to 
Hartford  Reservoir  No.  5.  Section  1.3b.l  presents  details  of  the  outlet  works. 

c.  Size  Classification.  Hartford  Reservoir  No.  3  Dam  has  a  maximum  height  of 
41  feet  and  a  maximum  storage  capacity  of  487  acre-feet.  Due  to  the  41-foot  height  of 
the  dam,  Hartford  Reservoir  No.  3  Dam  is  classified  in  the  "Intermediate"  size  category 
for  dams  greater  than  40  feet  high  but  less  than  100  feet  high. 

d.  Hazard  Classification.  The  initial  downstream  damage  area  consists  of  several 
homes  located  approximately  2,000  feet  downstream  of  Hartford  Reservoir  No.  1  Dam. 
The  sill  elevation  of  the  lowest  houses  at  this  location  was  estimated  to  be  2  feet  above 
the  channel  banks  of  the  stream.  The  failure  analysis  indicated  that  a  breach  of  Hartford 
Reservoir  No.  3  Dam  with  the  reservoir  surface  at  the  top  of  the  dam  would  result  in  a 
flow  depth  of  4.1  feet  above  the  channel  banks,  or  2.1  feet  above  the  sill  elevation  of  the 
lowest  houses  at  the  downstream  damage  area.  A  flood  of  this  magnitude  would  cause 


1-2 


excessive  property  damage  and  the  possible  loss  of  more  than  a  few  lives  at  this  location. 
In  addition,  several  other  residential  areas  are  located  further  downstream  and  could  also 
be  subjected  to  damage.  The  depth  of  flow  at  the  hazard  center  immediately  prior  to 
failure  was  computed  to  be  1.8  feet  below  the  low  sill  elevation  with  the  reservoir  surface 
at  the  top  of  the  dam.  Therefore,  a  significant  increase  in  hazard  to  loss  of  life 
downstream  would  result  from  a  failure  of  the  dam.  Due  to  the  conditions  described 
above,  Hartford  Reservoir  No.  3  Dam  is  classified  in  the  "High"  hazard  potential  category. 

e.  Ownership.  The  dam  is  owned  by  the  Metropolitan  District;  555  Main  Street; 
P.Q.  Box  800;  Hartford,  Connecticut;  06101.  Telephone  203-278-7850. 

f.  Operator.  Mr.  Richard  Allen,  purification  Engineer  for  the  Hartford 
Metropolitan  District,  is  responsible  for  operation  of  the  West  Hartford  reservoir  system. 

g.  Purpose  of  Dam.  The  dam  was  constructed  in  1875  to  impound  water  for  the 
City  of  Hartford  water  distribution  system.  It  is  still  used  for  water  supply  purposes  as  a 
reserve  for  Hartford  Reservoir  No.  5.  The  impounded  water  also  is  used  at  the  power 
generation  facilities  located  100  feet  downstream  of  Hartford  Reservoir  No.  1  Dam. 

h.  Design  and  Construction  History.  The  dam  was  originally  constructed  in  1875. 
Since  that  time,  there  have  been  no  major  construction  modifications  of  the  dam. 
However,  certain  modifications  to  areas  surrounding  the  reservoir  have  been  made  or  are 
planned. 


In  1964,  the  access  road  located  along  the  northeastern  corner  of  the  reservoir 
was  raised  and  a  new  20-inch  diameter  outlet  pipe  was  installed,  approximately  6  feet 
below  spillway  crest  elevation,  to  facilitate  the  transfer  of  v/ater  to  Reservoir  No.  5.  A 
drawing,  illustrating  the  dike  installation  and  the  installation  of  the  new  outlet,  has  been 
included  in  Appendix  B. 

Improvements  to  the  primary  spillway  channel  have  also  been  designed  and 
should  be  constructed  in  the  near  future.  To  date,  only  clearing  operations  have  been 
performed.  A  sketch  of  the  proposed  widening  has  been  included  in  Appendix  B. 

i.  Normal  Operating  Procedures.  According  to  Mr.  Richard  Allen,  water  from 
Reservoir  No.  3  is  occasionally  diverted  to  Reservoir  No.  5  for  eventual  treatment  and 
use  in  the  City  water  distribution  system.  Discharges  are  controlled  at  an  outlet 
chamber,  located  at  the  northeastern  corner  of  the  reservoir,  by  adjusting  the  elevation  of 
stop  logs  and/or  operating  a  20-inch  sluice  gate. 

During  periods  of  unusually  high  runoff,  maintenance  personnel  from  the 
Metropolitan  District  open  valves  on  the  high  and  low  level  discharge  pipes  to  help  draw 
down  the  pool  elevation.  However,  due  to  the  relatively  small  size  of  the  discharge  pipes, 
the  Owner  does  not  feel  that  such  operations  accomplish  a  great  deal  other  than  to 
exercise  the  valves. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  area  draining  to  Hartford  Reservoir  No.  3  encompasses 
0.5  square  miles  of  primarily  mountainous,  forested  land  to  the  west  of  the  reservoir.  The 
watershed  topography  rages  from  Elevation  800  along  the  Talcott  Mountain  Range  to 
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Elevation  391,2  at  the  reservoir  normal  pool  elevation.  There  has  been  no  residential 
development  within  the  drainage  area. 


b.  Discharge  at  Damsite. 

1.  Outlet  Works.  Two  outlet  systems  are  available  for  Hartford  Reservoir  No. 
3.  The  first  is  a  20-inch  pipe,  located  at  the  northeastern  end  of  the  reservoir,  which 
diverts  water  through  an  open  channel  to  Hartford  Reservoir  No.  5.  The  sluice  gate  for 
this  20-inch  diameter  pipe  is  only  operated  during  periods  of  high  demand  (summer 
months).  The  discharge  capacity  of  this  diversion  pipe  is  estimated  to  be  about  30  cfs 
with  the  reservoir  surface  at  normal  pool  Elev.  391.2.  The  second  is  a  high  and  low  level 
pipe  system  which  passes  through  the  embanknient.  The  low  level  pipe  is  20  inches  in 
diameter  (reducing  to  12  inches  in  diameter  at  its  discharge  point)  and  has  an  estimated 
discharge  capacity  of  22  cfs  with  the  reservoir  surface  at  normal  pool  (Elev.  391.2).  The 
high  level  pipe  is  16  inches  in  diameter  with  an  estimated  nortnal  pool  discharge  capacity 
of  16  cfs.  Discharge  estimates  were  obtained  from  a  1956  Metropolitan  District  Report 
(see  page  B-9). 

2.  Maximum  Known  Flood.  The  flood  of  record  at  Hartford,  Connecticut 
occurred  over  a  three-day  period  in  August,  1955  during  Hurricane  Diane.  However,  no 
records  of  maximum  discharges  or  pool  elevations  are  available  for  this  site. 

3.  Ungated  Spillway  Capacity  at  Top  of  Dam.  The  spillway  discharge  capacity 
with  the  reservoir  surface  at  the  top  of  dam  Elevation  396.0  is  946  cfs. 

4.  Ungated  Spillway  Capacity  at  Test  Flood  Elevation.  The  spillway  discharge 
capacity  with  the  reservoir  surface  at  the  test  flood  Elevation  396.2  is  1,006  cfs. 

5.  Gated  Spillway  Capacity  at  Normal  Pool  Elevation.  Not  Applicable. 

6.  Gated  Spillway  Capacity  at  Test  Flood  Elevation.  Not  Applicable. 

7.  Total  Spillway  Capacity  at  Test  Flood  Elevation.  The  spillway  discharge 
capacity  with  the  reservoir  surface  at  the  test  flood  Elevation  396.2  is  1,006  cfs. 

8.  Total  Project  Discharge  at  Top  of  Dam.  The  total  project  discharge  with 
the  reservoir  surface  at  the  top  of  dam  Elevation  396.0,  including  flow  through  the  outlet 
works,  is  approximately  1,020  cfs. 


9.  Total  Project  Discharge  at  Test  Flood  Elevation.  The  total  project 
discharge  with  the  reservoir  surface  at  the  test  flood  Elevation  396.2  is  approximately 
1,310  cfs. 


c.  Elevation.  (NGVD) 


Streambed  at  Toe  of  Dam 

355 

Bottom  of  Cutoff 

Unknown 

Maximum  Tailwater 

N/A 

Recreation  Pool 

391.2 

Full  Flood  Control  Pool 

N/A 

Spillway  Crest 

391.2 

Design  Surcharge  (Original  Design) 

Unknown 

Top  of  Dam 

396.0 

Test  Flood  Surcharge 

396.2 

Reservoir  Length.  (Feet) 

Normal  Pool 

2620 

Flood  Control  Pool 

N/A 

Spillway  Crest  Pool 

2620 

Top  of  Dam  Pool 

2700 

Test  Flood  Pool 

2720 

Storage.  (Acre-Feet) 

Normal  Pool 

338 

Flood  Control  Pool 

N/A 

Spillway  Crest  Pool 

338 

Top  of  Dam  Pool 

487 

Test  Flood  Pool 

493 

Reservoir  Surface  Area.  (Acres) 

Normal  Pool 

28 

Flood  Control  Pool 

N/A 

Spillway  Crest  Pool 

28 

Top  of  Dam  Pool 

34 

Test  Flood  Pool 

34 

Dam  Data. 

Type 

Earth  Embankment 

Length 

500  feet 

Height 

41  feet 

Top  Width 

25  feet 

Side  Slopes  (upstream) 

1.5H;1V 

(downstream) 

2.5H:1V 

Zoning 

Unknown 

Impervious  Core 

Unknown 

Cutoff 

Unknown 

Grout  Curtain 

Unknown 

1  M  i  A  I  M 
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h.  Diversion  and  Requlatinq  Tunnel. 


None 


i.  Spillway. 


Type 

Open  channel  with  concrete  weir 

Length  of  Weir 

25  feet 

Crest  Elevation 

391.2 

Gates 

None 

Upstream  Channel 

None 

Downstream  Channel 

To  be  improved  per  Drawings 
B-2  and  B-3,  Appendix  B 

Requlatinq  Outlets. 

1.  Low  Level  Outlet 

Invert  Elevation 

354.6 

Size 

20-inch  diameter  reducing 
to  12-inch  diameter 
at  discharge  point 

Description 

Cast  Iron  Pipe 

Control  Mechanisim 

Gate  Valve 

2.  High  Level  Outlet 

Invert  Elevation 

382.5 

Size 

16-inch  diameter 

Description 

Cast  Iron  Pipe 

Control  Mechanisim 

Gate  Valve 

3.  Diversion  Outlet 

Invert  Elevation 

378- 

Size 

20-inch  diameter 

Description 

Cast  Iron  Pipe 

Control  Mechanism 

Sluice  Gate 

ShCTION  2 


ENGINEERING  DATA 


2.1  Design 

According  to  Mr.  Peter  Revill,  Chief  Design  Engineer  for  the  Hartford 
Metropolitan  District,  none  of  the  original  design  information  with  respect  to  the 
construction  of  Hartford  Reservoir  No.  3  Dam  is  available.  Design  information  for  the 
construction  of  dikes  and  installation  of  the  20-inch  outlet  at  the  northeastern  corner  of 
the  reservoir  (1964),  is  available  from  the  Metropolitan  District.  A  drawing  of  the 
modifications  is  included  in  Appendix  8. 

2.2  Construction 


According  to  Mr.  Revill,  original  construction  information  for  Hartford 
Reservoir  No.  3  Dam  is  not  available. 

2.3  Operation 


Under  normal  operating  conditions,  the  pool  elevation  is  at  the  spillway  crest. 
During  periods  of  high  demand,  water  may  be  diverted  to  reservior  No.  5  for  eventual 
treatment  and  pumping  to  the  City  of  Hartford  water  distribution  system.  Spillway 
overflow  is  routed  to  Reservoir  No.  1  to  be  used  for  the  generation  of  hydroelectric 
power.  In  anticipation  of  heavy  precipitation  and/or  sustained  snowmelt,  valves  at  the 
dam  may  be  opened  to  help  lower  the  pool  elevation.  Further  operating  information  is 
presented  in  Section  4. 

2.4  Evaluation 


a.  Availability.  Information  obtained  from  the  Metropolitan  District  has  been 
included  in  Appendix  B. 

b.  Adequacy.  Sufficient  information  has  been  obtained  during  the  field 
investigation,  from  available  drawings,  and  through  telephone  conversations  with 
Metropolitan  District  personnel,  to  conduct  a  Phase  I  dam  evaluation. 

c.  Validity.  It  appears  that  the  information  obtained  from  the  Metropolitan 
District  is  valid  except  for  the  2.1-foot  elevation  difference  between  Hartford 
Metropolitan  District  datum  and  NGVD. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  Hartford  Reservoir  No.  3  Dam  was  inspected  on  November  13,  1979. 
At  the  time  of  the  inspection,  the  pool  was  at  the  spillway  crest  elevation,  approximately 
4.8  feet  below  the  top  of  the  dam.  Underwater  areas  were  not  inspected.  A  checklist  of 
observations  and  comments  made  during  the  field  inspection  is  included  as  Appendix  A  of 
this  report. 

b.  Dam.  The  dam  consists  of  an  earth  embankment,  approximately  5UQ  feet  long 
with  a  maximum  height  of  41  feet.  The  upstream  face  of  the  dam  is  on  a  slope  of 
approximately  1.5H:1V.  Riprap  has  been  displaced  in  several  locations  above  the  pool 
surface.  In  addition,  a  few  small  trees  are  growing  from  the  upstream  face  and  the 
abutments. 

A  soft,  wet  area  extends  along  the  downstream  toe  of  the  dam  for  a  distance  of 
about  50  feet  in  the  vicinity  of  the  longitudinal  center  of  the  embankment.  A  one-foot 
vertical  drop  in  the  downstream  face  of  the  dam  was  observed  about  6  feet  above  this 
saturated  portion  of  the  toe.  A  number  of  animal  burrow  holes  were  also  observed  in  the 
downstream  face  of  the  dam. 

Photos  of  conditions  observed  at  the  site  have  been  included  in  Appendix  C. 

c.  Appurtenant  Structures.  The  spillway  section  appears  to  be  in  satisfactory 
condition.  Improvements  to  the  spillway  outlet  channel  have  Deen  proposed  which  would 
widen  and  straighten  the  channel  for  a  distance  of  630  feet  downstream  of  the  weir. 

Service  boxes,  which  provide  access  to  the  high  and  low  level  outlet  valves,  are 
visible  on  the  downstream  face  of  the  dam.  The  high  level  outlet  valve  is  located  near  the 
left  abutment,  while  the  low  level  outlet  valve  is  located  approximately  180  feet  to  the 
right  of  the  left  abutment.  The  valves  appear  to  be  in  good  condition. 

An  outlet  chamber  houses  the  sluice  gate  for  the  diversion  pipe  which  transfers 
water  from  Reservoir  No.  3  to  Reservoir  No.  5.  Access  to  ttiis  chamber  is  provided 
through  two  metal  hinged  doors  as  pictured  on  page  C-3.  The  gate  and  outlet  chamber 
appear  to  be  in  good  condition. 

d.  Reservoir  Area.  The  reservoir  slopes  are  heavily  wooded  and  mountainous  to  the 
west  of  the  reservoir.  No  signs  of  reservoir  slope  instability  or  excessive  siltation  were 
observed  on  the  date  of  the  inspection. 

e.  Downstream  Channel.  The  spillway  out  let  channel  directs  discharge  for  an 
approximate  distance  of  6,000  feet  to  Hartford  Reservoir  No.  1.  Discharge  from  the  high 
and  low  level  outlet  pipes  is  also  directed  into  the  channel  and  flows  into  Reservoir  No.  1. 
This  downstream  channel  has  recently  been  cleared  of  major  obstructions  to  flow,  and 
plans  have  been  made  to  improve  the  channel  by  widening  it  and  removing  high  spots  along 
the  channel  invert. 


3.2  Evaluation 


The  wet  area  at  the  downstream  toe  of  the  dam  appears  to  be  a  result  of 
seepage  through  the  embankment.  In  addition,  the  vertical  drop  in  the  downstream  face 
of  the  dam  appears  to  be  a  slope  failure  through  the  toe  of  the  slope.  Both  of  these 
conditions  could  potentially  deteriorate  into  serious  structural  problems  and  should  be 
remedied. 


The  upstream  slope  is  relatively  steep  and  the  stability  of  the  slope  should  be 
investigated.  The  root  systems  of  the  trees  growing  from  the  upstream  face  of  the  dam 
and  in  the  vicinity  of  the  downstream  toe  also  present  hazards  to  the  structural  integrity 
of  the  embankment.  High  winds  could  uproot  the  trees  and  dislodge  portions  of  the 
embankment  while  the  roots  create  potential  seepage  paths  through  the  dam. 

The  control  mechanisms  for  the  high  and  low  level  outlet  pipes  are  located  at 
the  downstream  toe  of  the  dam.  Therefore,  the  pipes  through  the  embankment  are 
constantly  under  pressure  and  represent  a  potential  danger  to  the  dam. 

Recommendations  and  remedial  measures  are  discussed  in  Section  7. 
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SECTION  k 


OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 

a.  General.  Mr.  Richard  Allen,  Purification  Engineer  for  the  Hartford 
Metropolitan  District,  is  responsible  for  operation  of  the  West  Hartford  reservoir  system. 
According  to  Mr.  Allen,  Reservoir  No.  3  is  a  reserve  water  supply  reservoir  and  is 
generally  used  for  water  supply  only  during  the  summer  months  when  demand  exceeds  the 
downstream  supply.  When  such  a  demand  exists,  a  sluice  gate  located  at  the  northeastern 
corner  of  the  reservoir  is  opened  and  water  flows  through  the  20-inch  diameter  diversion 
pipe  and  through  an  open  channel  to  Reservoir  No.  5.  Ultimately,  the  water  is  transferred 
to  the  filtration  plant,  treated,  and  pumped  to  the  City  of  Hartford  water  distribution 
system. 


Normally,  surplus  water  overflows  tlie  spillway  crest  and  is  routed  through  the 
outlet  channel  to  Reservoir  No.  1  for  use  in  the  generation  of  hydroelectric  power.  In 
anticipation  of  large  quantities  of  runoff,  maintenance  personnel  will  open  two  outlet 
valves  to  help  lower  the  pool  elevation. 

b.  Description  of  Any  Warning  System  In  effect.  Currently,  no  formal 
warning  system  is  in  effect  at  this  site.  According  to  the  Owner's  representative,  Mr. 
Peter  Revill,  a  maintenance  foreman  monitors  pool  levels  during  periods  of  unusually  high 
runoff. 

4.2  Maintenance  Procedures 


a.  General.  According  to  the  Owner's  representative,  the  Metropolitan 
District  employs  a  maintenance  crew,  headed  by  Mr.  Rudy  Wegscherder,  who  operate  and 
maintain  the  West  Hartford  reservoir  system.  Maintenance  of  the  grounds  is  performed 
on  a  routine  basis. 

b.  Operating  Facilities.  According  to  the  Owner's  representative,  gate  valves 
at  the  dam  and  the  sluice  gate  located  at  the  northeastern  corner  of  the  reservoir,  are 
kept  in  good  operating  condition.  The  outlet  valves  were  last  operated  in  April,  1979. 

4.3  Evaluation 


In  general,  maintenance  of  the  dam  and  appurtenant  structures  is  considered 
adequate.  However,  periodic  technical  inspections  should  be  performed  in  order  to  detect 
such  deficiencies  as  displaced  riprap,  slope  failures  at  the  toe,  animal  burrows,  and 
seepage.  Also,  trees  and  brush  should  not  be  permitted  to  grow  on  the  face  of  the 
embankment. 
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SECTION  5 
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EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  General 

The  drainage  area  for  Etartford  Reservoir  No.  3  encompasses  0.5  square  miles 
of  primarily  mountainous,  forested  land  to  the  west  of  the  reservoir.  The  watershed 
topography  ranges  from  Elevation  800  along  the  Talcott  Mountain  Range  to  Elevation 

391.2  at  the  reservoir  normal  pool  elevation.  There  has  been  no  residential  development 
within  the  drainage  area. 

5.2  Design  Data 

According  to  the  Owner's  representative,  hydraulic  and  hydrologic  data  from 
the  original  design  of  the  dam  is  not  available.  Proposed  improvements  to  the  spillway 
outlet  channel  have  been  designed  based  upon  the  peak  rate  of  runoff  anticipated  during  a 
34-hour,  18.25-inch  rainfall. 

5.3  Experience  Data 

The  flood  of  record  in  Hartford  occurred  in  August,  1955,  as  a  result  of  rain 
which  fell  over  a  three-day  period  during  Hurricane  Diane.  According  to  the  Owner's 
representative,  corresponding  pool  level  records  for  Reservoir  No.  3  are  not  available. 

5.4  Test  Flood  Analysis 

The  recommended  test  flood  for  an  "Intermediate"  size,  "High"  hazard  dam  is 
the  full  Probable  Maximum  Flood  (PMF).  Hydraulic  and  hydrologic  calculations  were 
performed  with  the  assistance  of  the  ElLC-l-DB  computer  program.  The  flood 
hydrographs  were  constructed  from  Snyder  unit  hydrographs  using  average  coefficients,  an 
initial  infiltration  of  zero,  and  a  constrant  loss  rate  of  0.05  inches  per  hour.  The  Hop 
Brook  Adjustment  Factor  was  used  to  reduce  the  Probable  Maximum  Precipitation  based 
upon  the  size  of  the  drainage  area. 

Stage-discharge  and  stage-storage  relationships  were  developed  for  Hartford 
Reservoir  No.  3  Dam  and  input  to  the  computer  for  the  purpose  of  routing  the  test  flood 
through  the  reservoir.  The  water  surface  elevation  of  the  reservoir  was  assumed  to  be  at 
the  spillway  crest  at  the  beginning  of  the  hypothetical  storm  event.  The  peak  inflow  and 
outflow  rates  for  the  test  flood  at  Hartford  Reservoir  No.  3  Dam  were  computed  to  be 
1,370  cfs  and  1,235  cfs,  respectively.  The  peak  outflow  corresponds  to  a  reservoir  stage 
of  5.0  feet  above  the  spillway  crest,  or  0.2  feet  above  the  top  of  the  dam.  The  spillway 
discharge  capacity  is  946  cfs,  which  is  about  77  percent  of  the  routed  test  flood  outflow. 
The  spillway  is  capable  of  discharging  one-half  of  the  PMF  with  approximately  1.7  feet  of 
freeboard. 
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5.5  Dam  Failure  Analysis 

Failure  of  the  embankment  war.  simulated  by  the  HI  C'-l-DH  computer  program 
assuming  a  200-foot  wide  by  36-foot  deep  breach  with  vertical  side  slopes  developing 
within  2  hours.  Two  failure  conditions  were  assumed;  witli  the  resi-rvoir  surface  at  the 
top  of  dam  elevation  and  with  the  reservoir  surface  at  the  spillway  crest  idevation.  The 
resulting  outflow  for  each  condition  was  ro  -ted  through  Hartford  l-teservoir  No.  1  and 
downstream  to  the  potential  damage  renter,  located  2,000  feet  downstream  of  Hartford 
Reservoir  No.  1  Dam.  The  flow  at  the  damage  center  immediately  prior  to  failure  of  the 
embankment  was  1.)  computed  by  routing  the  spillway  dischartje  downstream  for  the 
reservoir  surface  at  top  of  datn  case  and  2.)  was  assumed  to  l^e  e(;uivalent  to  the  flow 

observed  during  the  visual  inspection  for  the  reservoir  SLjrface  at  spillway  crest  case. 

These  flows  were  compared  to  the  breach  flows  to  a;.st>ss  the  increase  in  hazard  that 
would  result  from  a  failure  of  the  embankment.  Tlie  appi  oxitnate  cliannel  cross-section  at 
this  point  is  shown  on  page  D-5. 

The  failure  analysis  indicated  that  a  breaching  of  the  dam  with  the  reservoir 
surface  at  the  top  of  the  dam  would  result  in  a  stri'am  deptli  of  6.1  feet,  or  4.1  feet  above 

the  channel  banks,  with  a  correspnnditig  flow  of  3,550  cfs  at  the  damage  area.  The 

estimated  sill  elevation  of  the  lowest  houses  in  this  area  is  2  f(?et  above  the  channel 
banks.  Therefore,  the  breach  flood  would  inundate  the  houses  with  2.1  feet  of  water 
causing  excessive  property  damage  and  the  possible  loss  of  more  than  a  few  lives.  With 
the  reservoir  surface  at  the  spillway  crest,  a  breach  flood  would  result  in  a  stream  depth 
of  4.8  feet  and  a  corresponding  flow  of  2,100  cfs.  This  flood  would  also  cause  major 
property  damage,  but  it  is  unlikely  that  any  lives  would  be  lost.  The  stream  depth  and 
quantity  of  flow  at  the  hazard  center  immediately  prior  to  failure  of  the  dam  were 
computed  to  be  2.2  feet  and  360  cfs,  respectively,  with  the  reservoir  surface  at  the  top  of 
the  dam.  A  stream  depth  of  0.5  feet  and  flow  of  35  cfs  were  estimated  with  the  reservoir 
surface  at  the  spillway  crest.  Therefore,  a  breach  of  the  dam  would  result  in  a  significant 
increase  in  downstream  damage  in  both  cases  and  in  hazard  to  loss  of  life  for  the  reservoir 
surface  at  top  of  dam  case. 

The  maximum  breach  discharge  from  Hartford  Reservoir  No.  3  is  approximately 
5,600  cfs  with  the  reservoir  surface  at  the  top  of  the  dam  and  4,650  cfs  with  the  reservoir 
surface  at  the  spillway  crest  elevation.  The  resulting  peak  discharge  from  Hartford 
Reservoir  No.  1  for  the  two  cases  was  computed  to  be  3,550  cfs  and  2,110  cfs, 
respectively.  The  spillway  system  at  Hartford  Reservoir  No.  1  is  capable  of  discharging 
the  maximum  breach  flood  for  both  cases  without  overtopping  of  the  dam. 
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SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


During  the  visual  inspection,  several  indications  of  structural  deficiencies 
were  observed.  The  saturated  toe  of  the  downstream  face  of  the  dam  appears  to  be 
the  result  of  a  seepage  problem  which  has  already  caused  a  limited  failure  of  the 
slope.  The  steepness  of  the  upstream  slope  and  the  displaced  riprap  are  conditions 
which  indicate  that  the  upstream  face  of  the  dam  may  not  be  stable.  The  tree  roots 
and  the  animal  burrow  holes  also  pose  potential  hazards  to  the  stability  of  the 
structure  by  creating  seepage  paths  through  the  embankment.  Ptiotos  of  the  dam  are 
included  in  Appendix  C. 

6.2  Design  and  Construction  Data 


According  to  the  Owner's  representative,  no  design  or  construction  data  is 
available  for  Hartford  Reservoir  No.  3  Dam. 

6.3  Post  Construction  Changes 

No  structural  modifications  have  been  performed  subsequent  to  the  original 
construction  of  tfie  dam  in  1875.  However,  spillway  outlet  channel  improvements  have 
been  proposed. 

6.4  Seismic  Stability 

Hartford  Reservoir  No.  3  Dam  is  located  in  Seismic  Zone  1  on  the  Seismic 
Zone  Map  of  Contiguous  States.  A  dam  located  in  Seismic  Zone  1  need  not  be  evalu¬ 
ated  for  seismic  stability,  according  to  the  Recommended  Guidelines  for  Phase  I  Dam 
Inspections. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  Based  upon  the  visual  inspection,  Hartford  Reservoir  No.  3 
Dam  generally  appears  to  be  in  fair  condition.  However,  due  to  seepage  and  stability 
problems  which  appear  to  exist  in  the  vicinity  of  the  downstream  toe,  the  dam  is 
considered  to  be  in  poor  condition.  The  upstream  face  of  the  dam  appears  to  be  in  fair 
condition.  However,  the  steepness  of  the  slope  and  the  displaced  riprap  indicate  that  the 
stability  of  the  slope  may  not  be  adequate  and  should  be  investigated.  Trees  on  the 
upstream  face  and  near  the  downstream  toe  and  animal  burrow  holes  in  the  downstream 
face  also  pose  potential  hazards  to  the  structure.  These  conditions  are  discussed  in 
further  detail  in  Sections  3  and  6. 

b.  Adequacy  of  Information.  Sufficient  information  has  been  obtained  through 
field  observations,  from  data  supplied  by  the  Metropolitan  District,  and  through  telephone 
conversations  with  Metropolitan  District  personnel  to  conduct  a  Phase  I  Dam  Evaluation. 

c.  Urgency.  The  recommendations  and  remedial  measures  described  in 
Sections  7.2  and  7.3  should  be  implemented  within  one  year  from  the  date  of  receipt  of 
this  report,  except  as  noted  below. 

7.2  Recommendations 


It  is  recommended  that  the  Owner  retain  the  services  of  a  qualified  registered 
professional  engineer  for  the  following  purposes; 

1.  To  investigate  the  source  of  the  seepage  at  the  downstream  toe  and 
recommend  a  method  of  seepage  control. 

2.  To  perform  slope  stability  analyses  to  assess  the  need  for  stabilizing  the 
embankment. 


3.  To  direct  the  removal  of  trees  from  the  upstream  face  of  the  dam  and  from 
the  vicinity  of  the  downstream  toe. 

4.  To  design  and  direct  the  installation  of  upstream  controls  for  the  high  and 
low  level  outlet  pipes. 

7.3  Remedial  Measures 


a.  Dperation  and  Maintenance  Procedures.  The  following  operation  and 
maintenance  procedures  should  be  implemented  by  the  Dwner: 

1.  Replace  the  missing  riprap  on  the  upstream  face  of  the  embankment  as 

required. 


2.  Backfill  the  animal  burrows  in  the  downstream  face  of  the  dam. 
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3.  Develop  a  formal  surveillance  and  flood  warniny  plan. 

4.  Institute  a  program  of  annual  periodic  technical  inspection. 

5.  Operate  the  gates  periodically  throughout  the  year. 


6.  Within  90  days,  the  Owner  should  begin  to  monitor  the  area  of  slope 
failure  at  the  downstream  toe  for  further  movement  and  continue  monitorirtg  until  the 
condition  is  corrected. 

7.4  Alternatives 

No  valid  alternatives  to  the  recommendations  and  remedial  measures 
described  above  are  considered  feasible  for  this  site. 
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INSPECTION  TEAM  ORGANIZATION 


Project 
National  I.D.  // 


Location 


Type  of  Dam! 
Inspection  Date(s) 


Weather 


Pool  Elevation 


Inspection  Team 


Leonard  Beck 
Steven  Snider 
Alan  Hanscom 
Rodney  Georges 


C  ■:>  r- 1. 


^9/.  ^ 


O'Brien  A  Gere 
O'Brien  A  Gere 
O'Brien  A  Gere 
Bryant  A  Associates 


Structures 

Foundations  A  Materials 
Structures 

Hydrology /Hydraulics 


*Mr.  John  J.  Williams,  Vice-President,  O'Brien  A  Gere  has  visited  the  site  but  not 
necessarily  in  conjunction  with  the  inspection  team. 


Owner's  Representative 


/Sox  aoo  1 


VISUAL  INSPECTION  CHECK  LIST 


Project: 


<S£/^  i^O/ r-  //lO  ■J’- 


National  l.D.  //:  (Z  y  c?aoO£. 

Date(s): 


AREA  EVALUATED 


CONDITIONS 


DAM  EMBANKMENT 


Crest  Elevation 


Current  Pool  Elevation 


Maximum  Impoundment  to  Date 
Surface  Cracks 


Pavement  Condition 


Movement  or  Settlement  of  Crest 


Lateral  Movement 


Vertical  Alignment 


Horizontal  Alignment 


Condition  at  Abutment  and  at  Concrete 
Structures 


Indications  of  Movements  of  Structural 
Items  on  Slopes 


Trespassing  on  Slopes 


Vegetation  on  Slopes 


Sloughing  or  Erosion  of  Slopes  or  Abutments 


Rock  Slope  Protection  -  Riprap  Failures 


4-2 


^9/  <2. 


/y<9 


£/£?yCi£~  -  ^s^eer.y*; 

0^y£>  -z/ayoty  - /P 

Aa  e  c> dA/Ps 
rf/?A<P/0 

a/P/9/dC<^c/  OH  Ai?  •  / 


VISUAL  INSPECTION  CHECK  LIST 


Project;  . 

National  l.D.  //:  C  T' 


Date(s): 


>^iS  ^  (g  ^ 


AREA  EVALUATED 


DAM  EMBANKMENT  (Con't) 

Unusual  Movement  or  Cracking  at  or  near  Toes 


CONDITIONS 


Unusual  Embankment  or  Downstream  Seepage 


Piping  or  Boils 


M/'e  ^ 


Foundation  Drainage  Features 


Toe  Drains 


a^e. 


Instrumentation  System 


t  seel Ic'^'  e-  oa  i 


/4.3 


VISUAL  INSPECTK3N  CHECK  LIST 


Project: 
National  l.D.  //: 


Datc(s): 


AREA  EVALUATED 


CONDITIONS 


OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 


I  8.  Approach  Channel 


General  Condition 


Loose  Rock  Overhanging  Channel 


Trees  Overhanging  Channel 


Floor  of  Approach  Channel 


b.  Weir  and  Training  Walls 


General  Condition  of  Concrete 


Rust  or  Staining 


Spalling 


Any  Visible  Reinforcing 


Any  Seepage  or  Efflorescence 


Drain  Holes 


c.  Discharge  Channel 


General  Condition 


/o- 


&■ 


A//1 


A~5 


- - - 

AREA  EVALUATED 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 

INTAKE  STRUCTURE  - 

(rATA:  /  1 

a.  Approach  Channel  ~5A/A6ycA<y/P£: 

Slope  Conditions 

Bottom  Conditions 

Rock  Slides  or  Falls 

Log  Boom 

Debris 

Condition  of  Concrete  Lining 

Drains  or  Weep  Holes 

b.  Intake  Structure 

Condition  of  Concrete 

Stop  Logs  and  Slots 

CONDITIONS 


/V^^e.  cA’A^s  e s  c:^ 


y^!C/A^;>-;>(e/^^e.aA 


C^oocpA' 


^cccA^  if‘Aifiy<a7*,'c:^^  S' 

At:^  s  O^y^^cPJc'.  S'  '  csAc^y'e^ 
^oo/. 


APPENDIX  B 


ENGINEERING  DATA 


GO'BRtEN&GERE 

ENGINEERS,  INC 

y  ^  HARTFORD  RcSERVOIfi  NO.  2  DAM 


APPENDS  5 

E.N6iN£.£KINCB  DATA 
TABLE  OP  CONTENTS 


SITE  PL  A  ti 

TYPICAL  SECTION  OP  THE  DAM 

PROPOSED  SPILLVYAY  CHANNEL  IMPROVEMENTS  1Q'P5  3- 

DHLES  PLAN  3-  PROFILE  19(o4- 

UARTFORD  RESERVOIRS  NO.  J  ^3  1 5  PERTINENT  DATA  B-< 

RESERVOIR  OUTLET  SYSTEM  INFORMATION 
WEIR  DETAILS y  DAM  DATA  ^5L0\N~0FF  DATA 

CP  ANN  EL  RESERVOIR  3  TO  5^  LOCALITY  PLAN^FROf HE  0  SECTIONS  17- 
RESERVOIR  5  DAM  E  SPW  Y.  GENERAL  &■  LOCAL  /  TY  PLANS  I  PLYi- 
RESE R VOIR  EDAM  B-SPWy.  TYPICAL  SECTIONS  1QE>4- 
RESERVO/R  S' DAM  &  3PWY.  SRWY.  &  MISCELL .  DETAILS  190^4 

ROTE:  INFORMATION  INCLUDED  IN  THIS  APPENDTR  WA^ 
PROVIDED  BY  THE  CITY  OF  HARTFORD  METRO- 
POL! TAN  DISTRICT,  UNLESS  OTTHERmSE  NOTED ^ 
ELEVATIONS  REFER  TO  METROPOLITAN 
'  DISTRICT  DATUM. 


PA3E 

B-i 

&-Z 

&-B-A 

3-3 

E3-T- 

B'8 

B-9 

5- 10 
B-li 

6- iZ 
3-13 


The  Water  Bureau  of 

Metropolitan  District  R  E^ER-VOIR  NO.  3  5Pll-LNAY~ 

■  . . .  SPILLWAY  CHAN  NIL  IMPROVEMENTS 


Computer  E.A.W 


Checked  by 


File  No. 

Acc.  No*.  H~44IS.2 
Date  Aug. ,  1975 


Original 

ground 


Channel 

k 


}2'-d' 

J2-0f 

25' 

- 

-0" 

— . — - ^ 

—  of  channel  fo  have, 

a  uniform  shp^  oh 0.005 ^/jJn.pf: 
■for  approximcriely  630 ff.  as 
shoixn  on  Acc.  No.  H-44I3.I 

Original 
'  ground 


Remove  a/ I  growih 
and  debris  from 
channel  botfom 
and  side6> 


TYPICAL  TRANSVERSE  SECTION 
3cale  r^lO-O”  “ 


^  -ith  M'-rntt  It  Vt*. 
‘^•V»n  >  t 


.&-4 

Prayvn  by  L.J.O* 


O'BRIENfiGERE 

ENGINEERS  INC 


(uaxc 

•♦Ml  1  ! 

Rv 

RATi 

um  NO 

yV^  2>y^y^ 

«J<S>  <^  O  .  OG/ 

JT.  • 


y^a  ^  -4^  y  c  ^ 


/y^T  <?. 


>7  f’-'T  C  :i' 


/ 

T^ayyii  ;Sy"ooA:  ^>7  ^y^ayrcA  ^y-X'  /i^yp'e^ 

i  A£  ylr-y/ 

^e^s  er-ye- 

A^aXts*^ 

■<  -  fc.  7” 

.'i>/'.^'/^  yXCfS 

.''^rr^'y'c’i’-  yfoX  I 

y^'Z.  £'  £' 

^yS Ct  S  Xy'nty/  X- ■  yy 

~T£y  (^.  .V' ' 

.  7/7  V 

xiy  t  yy 

•  J  f  s.  <^ ' 

^9-3.3' 

yi.y>/.  S  ' 

£^(777 J  A  ■  ,y.  y^ 

V?  93.  7  ' 

^■->->.  3  ' 

£*0*7  ■3/'-  •  X/^>  y.y'o  y  '/ 

^^7.0 

jfC'3  O  ■ 

TTT  £:  y^/^X  C  /  rr  (^A1  £r  ^ 

y^y'nf'  /tt  £  /e-  X-a/y 

)•• 

yT,^ 

e^S 

/Si/ctyJ  yXit?//  £.et-'e/ 

yr.  yr 

7-5" 

TV  ytyr/3£e££y(^A'^  Ocys 

VToeA.y  TL/yft  7/i/  ^.i  (  -v’c'  ^ 

^  7 

•2^ 

y^A y / yrfu tyr  J^t^’/*'  i.Te  ) 

3‘7 

/f 

Xi'a  fyy.'jyytc/  yyii  t't:-  (  f’y^  ') 

■^.  i 

a  <2> 

/.  < 

(TBRIEN&OERE 

ENGINEERS  INC 


ButiMCr 

/y'£'  Z>^/*f  <^£-^r  r/c/f/yS 

SHi  i  T  . 

Joe  NO 

00/ 


>^//  /.  X .  ^  -•w’t??.  9  /*f /  *-r . 


/U''^  /.  9  ^//i^yoxr  ^c^Z/^oxT^ 


/^xf.'t^a/  ^T.: ' ■>■/ o 


/^i/'  / 9<x  ^  /■yryctf-oye e"i.  xS 


JT,  ^  /=*/^.^.  pt/'yf/'  ^ 


/.  9  ^////axr  ^a/yoxTS' 

/x  "  _  .  V 


w?  ■‘9- 


.  9/ 


9 


ftj  Q 

•V.  <  ^ 
Q  CO  < 

QJ  Q  «»> 

^  3s  <»> 
•o  Q;^ 


'l^uusifO 
i  4‘3tiHO 


^  OJ 


fM 

**v - - 

T-«-^|  /auuet/Q 
•o 


\  •••i> 


^f9uy\ 
/»/y 


,ojddi^  <H  M 


3/. 


,  ‘/4-foU 
’^IcoTeTa^ 


'<N 

•*i 


S 

'5§ 

0: 


■'1'^ 


O  Q- 

^  <o 


u/Sfy 


VZ-fOA/ 

Koyi^df^ 


lauiyevO 
J9f4.ho  ^ 


<L« 


RE^tmiP.  OUTLET  U^l  U3ed  To  Pray 

mnEM  mmMATiON  g.o.  /od^  south  ott  mm/o  rortion 

O/  Ton  Of  Dam  Of  f<esBtvo/r 


Fi'rru  I-E  7-19i3 

■"he  Water  Hurcau  of 


5-9 


D  Metropolitan  nistrict  Subject  O S /5'/^ ~  File  No. 

Office  of  tho  Manofor  ^  •  -  y 

/^eseryo^/-  ^3  Acc.  No 


Computer  7‘^.A^, 


Checked  by 


Acc. 

Date  Jl//Pe  /9Si 


_ )/^7TW^ 

^  K^r/^/V 

/  "=  zo' 


■y^ej 


333. 7fO/J 

\w 


^cr/OTJ 
^  Sc^/e 


/" =  /O' 


/. . ./  /■  /ip/’rooz/j  cA^/?/?e/ 

(p  7s  a/>pra////;are/y60* 
a  H  /o/?o  <//?(/  ^S'i^/We 


<3sii>/!e 

s/// 


7v7l^  //jt/'er/  a"/ 
s///  /e  i^e/ 


D£TA/LS 

£>/^M  MTA- 

^/>//7//i//97yr^e/>oa/->cf  /s  £.2 'ay  (///re  a  as/ 
of  /i>sry/her/y  eac/ aa o'  S.O'sa  </aa/  /S/^a/ae/^. 

/p/a,  /e/yy/  a/  c^aa?  /s  /s'±  / ^ase</  s/^  as  u^as/z^eam  y^^e) 

'^oJp\y7z/M  /s  Z3't 

Doia/i^y^ss/71  s/ope  is  /  s/?  Z- 

jfa/'  yyj  (/am  iV/yy  "pa/cZ/e"  co/^e  /zz  /^o  c7^ 


T/Ir--  a 

X?/  niA/^/n/r IT  /I ^7“ A  /£<jse/  oa  apprcs.  co(f3/>cfyay/oz)\ 

PS /-  U IzV  Cy/  /  cayn  / \a*7</ resery^<?/y  aP  393.7/  /jcc 

23/4  -  20  '//pe  w/// c/iscyan/e  ZZ^ fiy^rosk  ///fs  ^es.  ^ ' 

y^so/y-y^"  "  "  "  /6tc/s(»  "  //  ft  i()383.s' 

yyyo/z-zo"  "  "  "  Sy’^c./sC'-  "  " 

^  Corn^uiuttom  arc.  noteP  con&cruuPuC.  .  * '  ’  ^  . 


,1  ■  '  <  ; 


SUBMITTED  BY  _ 

C^'Cf  Oeb'gniti^  Etiiiir.f.^r 


APf*ROVEO 


^  jMPb  Merritt  ft  Oft. 
^  tHL  Atbanono 


Oeputy  M4nt.g«r  atHl  Chief  Ervine^r 

' '  •'  M  '.  '  ' 


CoNr^ACr 37  5>(fCT/ 


mmrnrnmmmmm 


APPENDIX  C 

PHOTOGRAPHS 


APPENDIX  C 

SELECTED  PHOTOGRAPHS  OF  PROJECT 


Page 

LOCATION  PLAN  No. 


Site 

Plan 

A 

Regional  Plan 

B 

PHOTOGRAPHS 

Page 

No. 

No. 

1. 

Trees  and  vegetative  cover  on  the  upstream  face 
of  dam. 

1 

2. 

Sloughing  along  downstream  face  of  the  dam. 

1 

3. 

Typical  rodent  hole  in  the  downstream  face  of 
the  dam. 

2 

4. 

Seepage  at  the  downstream  toe  of  the  dam. 

2 

5. 

Bridge  over  spillway  for  Reservoir  3. 

3 

6. 

Enclosure  for  gate  system  which  controls  diver¬ 
sion  discharge  to  Reservoir  5. 

3 

7. 

Potential  damage  area  about  2  miles  downstream 
from  the  dam. 

4 

8. 

Potential  damage  area  about  2.5  miles  downstream 

from  the  dam. 

4 

9. 

Potential  damage  area  about  3.4  miles  downstream 
from  the  dam. 

5 

10. 

Potential  damage  area  about  3.6  miles  downstream 
from  the  dam. 

5 

11 . 

Potential  damage  area  about  3.6  miles  downstream 
from  the  dam. 

6 

12. 

Potential  damage  area  about  3.6  miles  downstream 
from  the  dam. 

6 

'V.ki 


TTfJt 


mm/-  ■ 


OOTLET  0.5  MILES 
K„«,v„  UPSTREAM  Of  TUEZAM 
ONTUE  EAST  SiOE  OT 


I  rUE  PESE AVOIR 


:  SPfLimV £L  391.2 


'liMij ! !  Il  U I  / 'I 


LEGEND 


> 


TV£  LDCATfONAND  DfRBETION  IN  WHICN  PHOTO 
ms  TAKEN  AND  WE  NUMBER  OF  THE  PHOTO 


FrcAin  LDCATiON  AND  DmECNDN  IN  WWCH  EACH  Pf^DTD 

LUCtNU  WAS  TAKEN  AND  TN£ NUMBER  OF  me  PHOTO 


1.  TREES  AND  VEGETATIVE  COVER  ON  THE  UPSTREAM  FACE  OF  DAM. 
(n/13/79) 


I 


I 


3.  TYPICAL  RODENT  HOLE  IN  THE  DOWNSTREAM  FACE  OF  THE  DAM. 
(11/13/79) 


i 

I 


I 

I 


7.  POTENTIAL  DAMAGE  AREA  ABOUT  2  MILES  DOWNSTREAM  FROM  THE  DAM. 
(11/13/79) 


C-5 


APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


O'BRIEN  &  GERE 

ENGINEERS.  INC 


SUBJtCT 

HARTFORD  REStm/F  NO.  3  DAA/I 

SNff  T 

By 

OATf 

APPEMDIA  D 

mDRDLD^IC&/-iYDRAULIC  COMPUTAVONS 
TABLE  OP  CONTENTS 

-  PPS£ 

BP^IDNAL  yiC/Niry  MAP^  Fm.  1 , 3WWINE  mr/AL  FLOOD  JMPACrAPBA  D-i 
Tf>  COMPUTAVONS ^  PMP  DATA  £■  STAFF ~  STOPAT.B  DIXTA  0-2 

FLFM.  V/5N OFTAM  £■  SPILLWAY  /- STAFF-D/S0PAF6F  DATA  D-S 

STAFF  -  m)PAFE  &■  STAFF  -DiSOIlAeFF  CURl/ES  D  4 

CHANNEL  X-SEC.  IMMEDIATELY  UPSTREAM  OP PARTFTPFD  FES*!  FROM D-5 
CHANNEL  X-SEC.  AT  WE  INITIAL  MA-EAFD  AFFA  D'5 

ELFV.  mw  Of  DAM  D  SPILLWAY  STAFF -DISCDAFFF  DATA  (hARTPDQD  PEST  l)  D-D> 
UEC -1  DAM  SAFETY  VERSION  QOMPUTER  OUTPUT,  WITVOUT  ERBACP  D-7  -P  D-iO 

UBC-i  DAM  SAFETY  VERSION  COX/) PUTFR  OUTPUT  BREACH  A/VALYS/S 

WITH  KFSFPMD/R  SURFACE  AT  TRE  TOP  OF  THE  DAM  D-li  VoD-il 

HEC-1  DXM  SAFETY  VERSION  COMPUTER  OUTPUT^  BREACH  ANA  LYS/S 

W/TH  RESERVOIR  SURFACE  AT  THE  SPILLWAY  CREST  D-LZ  Hp  D-Z2> 


JOU 


BRYANT  ASSOCIATES,  INC. 

C48  Beacon  Stieet 
BOSTON.  MASSACHUSETTS  02215 

(617)  247-1800 


f.Ht  L  T  NO 

0-2. 

OF 

CAlCUIATID  PV 

_  .  OATf 

f/so 

CMECKf 0  UY 

.. 

_  DATE  . 

^y&o 

355- 

Pooi,  -  ^<il.Z 
^00 


o 

2S 

VO 


.merroep  B£5£jsr/o/je  D/iM  #  : 


JOO 


BRYANT  ASSOCIATES.  INC. 

648  Beacon  Street 
BOSTON,  MASSACHUSETTS  02215 

(617)  247-1800 


SMt  f  T  MO  ^  ^3 

CAlCUl  Alf  D  BV  e.C7. 


CHtCKf  D  By 


/?  4?. 


f/sc> 


r4a“Cr~^Tr>  vD 

M  Vo 


p.  ^  O  CO 
0  N)  V>  N 

Vo  rn  s9 


<Si  ^  vA 


«  ^  ^  2? 

o  o  ®:  q  T-  tj-  oi 

to  N  t4  t--  Oo  ^ 


"  VC>  \s 


0~  V)  O 
CV> 


,4  O  Q  ^  o 
^  vs  cd 


w5  o!f5S§Sg::5^S 


FOAM  70«  t  luian  from  /^r«S/fnc  Grofon 


OUSO 


-  M 


’E  i  I  JOB  NO 

ySo 


CROSS- 5eC'no^^3  6(!?0\CH€Q  DOrfC^tU 

l)  CM-VNCC  C^5S-5CCT(OAi  AT  mefi-sfoifiL  It  1  /5eSQiv/0//«.  j)  : 


C^f^^J^JC^.  ceAjGTV<  =  (>,  OoO  ' 

5co^  r  .02.5'  F^/fT- 

f^A^liJlfJC ‘S  Alucs  o'/£/J^fiA/0*tS  r  O-O? 

chAaJ/JCc-  :  0.0^ 


0 

Et . Z64 


El.  261 


E^.  260 


/62. 

ft.  Z?6.5 


A-.-/gQ 

'  tu  258 
.,,  /7«^ 

Et..  ZSO.f 


no 

ft.  161 


^ChaaIaJCc  C^0S5-5E:cT(<.A  At  HAMAO  A!2£A  Doio/0fr(«JS.AA1  Of  Dam  «  i  : 

CHA^l^lec  te(vi<irK  i  2,ooo^  /^/t/a£~  a^bA- 

ScoPC  ‘  0.015* 


o 

..Ef .  /‘JO 


CorFf/ciCMTS"  ■  OVCA^Ae^KJ  ->»  0.0? 

CHA^)^)E.C  -♦  0.  0<^ 


310 
Ct.  /'^c 


no 

u.  I %o 


^  170 
Et.  /80 


/70  N 

(ti.nt- 

_ /.SQ . .. 

tL.no 


A  200 

^  ft-  /72. 
^■110 
£6,  /to 


UNJIfD  COMPUIINO  SYSTEMS.  INC. 


FtOOO  htOmOG*^»*»h  t»ftCKAGf 

04M  VKWSlO<^  JUL^  l<*7^ 


UKITEO  COMPUTING  SYSTEMS.  INC. 


C' 


o 


its I 


UNIFEO  COMPuriNa  SYSTEMS,  INC. 


WM**»»*'*<1*»***^*«*»«?*fVf»tr 

i)«H  s»»'Ef»  vEnsiO^i  juur  i^rn 
l*st  "Ooif ic»t 111"  a»>  Ft^  /<) 


/lAWMUM-dReAcH  -OwCHMSt 


PuCH-Jliot  Ik»ri0  gCMcH  OOTfc»U 


f' 


1 

1 


APPENDIX  E 


INFORMATION  AS  CONTAINED  IN  THE  NATIONAL  INVENTORY  OF  DAMS 


NOT  AVAILABLE  AT  THIS  TIME 


